Thrombin receptor activation peptide induces pulmonary vasoconstriction.
We investigated the involvement of the 14-residue thrombin receptor activating peptide SFLLRNPNDKYEPF (TRAP-14) in mediating the pulmonary vasoconstriction in response to alpha-thrombin. Isolated guinea pig lungs were uniformly perfused with Ringer-albumin solution at a constant flow of 28 ml/min. Addition of TRAP-14 or human alpha-thrombin to the perfusate caused dose-dependent increases of pulmonary arterial pressure within 1 min. TRAP-14 at 1 microM increased pulmonary arterial pressure to a similar extent as 10 nM alpha-thrombin (i.e., increase of 7.7 +/- 0.8 and 7.4 +/- 0.9 cmH2(0) from baseline, respectively). The increases in pulmonary venous resistance induced by TRAP-14 and alpha-thrombin were two- to fivefold greater than the increases in pulmonary arterial resistance, indicating that both agonists mediated pulmonary hypertension secondary to pulmonary venoconstriction. Stimulation of cultured guinea pig pulmonary artery smooth muscle cells with 100 microM TRAP-14 or 10 nM alpha-thrombin increased cytosolic Ca2+ concentration about five- to sevenfold over baseline. The increase in cytosolic Ca2+ concentration in smooth muscle cells was not observed with a subsequent challenge with either agonist, indicating desensitization. In the perfused lungs, an initial stimulation with alpha-thrombin or TRAP-14 desensitized the lungs to either agonist. The alpha-thrombin-desensitized lungs remained refractile to alpha-thrombin after 1 h of perfusion with fresh Ringer solution, whereas the TRAP-14-desensitized lungs recovered 79% of the vasoconstrictor response by 10 min and 93% of the response by 30 min.(ABSTRACT TRUNCATED AT 250 WORDS)